[Abstract] Traumatic brain injury (TBI) affects millions of people worldwide; however, the immediate impact of TBI and the secondary injury mechanisms are still not fully understood. TBI can cause devastating neuromotor deficits in both acute and chronic stages. Time course studies utilizing animal models of focal TBI have provided essential insight into TBI neuropathology. Here, we describe a surgical technique for creating a mouse model of focal, mild TBI (Dixon et al., 1991; Smith et al., 1995; Bolkvadze and Pitkanen, 2012) . Furthermore, we provide protocols for validating TBI models using behavioral tests that examine post-traumatic neuromotor deficits resulting from TBI neuropathology
2. Prepare the surgical area. Turn on the warm water recirculator, and the hot bead sterilizer so that they can warm up. It is recommended to bead sterilize each surgical tool before use. Be sure to cool the tool before using it on the mouse. a. Impactor device should be placed near surgical area. Screw in 3.0-mm diameter metal piston and set the impact velocity to 5.0 m/s and dwell time of 100 ms from the dura for a mild injury If there is no reaction, turn down the isoflurane to 2.0%-2.5%, and route the isoflurane to the stereotaxic device.
www.bio-protocol.org/e1901 6. Continue to monitor the depth of anesthesia, and adjust the vaporizer as needed. 1.25%-1.75%
should be the proper range of maintenance anesthesia for most mice.
7. Remove fur from the mouse's head using clippers to expose the skin. 3. Once the skull has been dried, create a 5-mm diameter craniotomy over the left parietal cortex (between lambda and bregma) using the 5-mm diameter trephine. Apply gentle, uniform pressure when using the trephine. Once the area feels loose, carefully remove the fragment using Dumont forceps. 7. Then, cover the exposed brain with a 5-mm disc created from a polystyrene weighing boat using the leather hold punch. Apply a small amount of VetBond glue along the edges of the disc. The trick is to keep the brain area moist, but to dry the skull area as much as possible. This will fix the plastic disc to the skull but not the brain (Figure 8) . Make sure to remove any VetBond that has adhered to the skin. (Fujimoto et al., 2004) . Score the behavior using the following parameters:
i. 4 (no impairment)-Complete resistance to falling and no steps taken away from stimulus.
ii. 3-Moderate resistance, and one step taken with forelimb away from the stimulus.
iii. 2-Moderate resistance, and more than one step taken away from stimulus.
iv. 1-Slight resistance, but mouse eventually falls laterally. i. 4 (no impairment)-There is no difference or the angle was higher than the baseline maximum angle.
ii.
3-There is a 2.5° decrease from the baseline maximum angle.
iii.
2-There is a 5° decrease from the baseline maximum angle.
iv. 1-There is a 7.5° decrease from the baseline maximum angle.
v. 0 (severely impaired)-There is a 10° or more decrease from the baseline maximum angle.
The composite neuroscore is generated by combining the scores of all seven tests.
